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(57)Abstract: 

PURPOSE: To provide a voice coder and a method for 
collating fast acoustic. 

CONSTITUTION: A voice coder compares how close the 
feature value of a feature vector of one pronunciation to 
the parameter value of a model vector signal to obtain 
plural model collating marks concerning the feature 
vector and each model vector and to store plural voice 
transition models expressing voice transition. A model 
collating mark concerning a first feature vector and each 
voice transition model includes output probability 
concerning at least one model collating marks 
concerning a first feature vector signal and a model 
collating mark. A voice transition collating mark 
concerning the first feature vector signal and each voice 
transition includes a best model collating mark 
concerning all the voice transition models expressing 
voice transition and the first feature vector. The 
identification value of each voice transition and the 
voice transition collating mark concerning the first 

feature vector signal and the each voice transition are outputted as a pronunciation expressing 
signal obtained by coding the first feature vector signal. 
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pm&zm.-rmia&pm&^frzmmirzo m© 

fI^fcov>T©'i>& < 1 offlWfflBR^WMlCBI-r* 
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,14 



H6 



-20 



3- K-ffcttSjb&S —22 



01 *36B0©*J&n- RS£ 



(2) 



IflWoe-iTsege 



[#fFi§#©$SB] 

'J>fc < i: 4) 1 T3©««©ttfc«!l£-r 5 d £ 1 £ ?) ±E» 

««***--*©»*'<* 

< * i co;^^ s«& 

n*n**iMR© wb^^u* tsstr z^mt, 

ft 1 ©W8K* hMm^J&tf&^PM&^TMz-o^r 

ft i (D^m^ YMm^Rif^wmmz^xcD^p 
&&]*&&<Dm8mh& i ©*«*** hM^svftt 

Mfi^ffcov. -£©'>& < £& l ooMsuBtefp^fcist" 
*#*»£IRteffjSll±» 1 vsm^t bMW^£^PM 

y s ;vm&wi&&'2stsz. £&&&.£-? z^p?- Mbgs 

Bo 

ft 1 ©tw&^ h;Wf ^"S^^J-- y hfCOV>T© 

&^p-L-y hmetminam i ©wan* wi/fflrei:* 

wspm»o>mmtm i ©#m-<^ wm^aw** 
^a»fcov^t©#^a»j«6ffjSi:*» i ©itss^ 
h;u«^©3- ^hLtc^mmimt b-tm*>-rs± 

;Hi^av#*^=y hcov^©WJ»j-=y Mute 

WjS4:*JBl©»a^ h;HS9©3-1«{bUfe»fiHft 
©#*3-l*<b«tt. 



CW*B3] -^©jftttWJ&ftfiriaifflBiCov^TfSW© 

ii>& < £ t, 1 o©#^r©fi<&jiJ^-r & £ £: Ji «fc 5 ±83^ 
««**-*---»©**«'•** bMn^*&£.-tZZ : ryy' 

©IBS'"** h;Ki^££fe«-f S^^i:, 

❖ h;i/fi*©4W<i©iE£*tt*r4Cii:fc:J:{)J6l© 
hMa^&T^JlSK* h;i/flreizov>T©JK 

ft 1 ©t#$t-<* Wi/fi^Rirft^ran^^i/Ko^T 
®^5\n/JH^8W*S£fiRU a-^^I/HR^WASttft 1 © 

< io©jBSM*w^tn-r*a*«i*fe«tr«t'5 

;u k c o v ^ t ©ft A© ^ ^umr^WjS £ §tr J: -5 C T -5 

#$^jII£©lsS'J«kft 1 ©#S£-<* h*lfM#f 
^a^{c-ov>T©W^S^^i¥^k&ft l ©#8^* 
h;i/«^©n- Hfbbfc«*«H«^k btffi^-rs* 

W±©*J»a»»W 2 o3^{± 3 o«l©f^If€T;i' 

ft 1 ©^^^ hMl^S^f^-y b C-^^^T© 
^^.-^ h^i?^&^b, h^fF 
^(±ft 1 ©^-<^ h;KI^J:f^a-y hrto-i-^T 

©^a^iicov^TcaAo^^ja^ffjfeft-^tr 

«t 5 £ f -5 ^ ^ V 7 £ S: 

&%PW&<Dffi5im£m 1 ©1t«^^ h;MI^SlF#« 
^S^t-o^TC^S^-grffF^h^ft l (Dtm.^? 

YMm^<D-3- b'<tLtift^mim^£ bxai^-r-5>± 
mmti^^^^ - y b©^jfitft i ©w 
h^a^v^-w^-^ btoviT©^*^.- 

y hJH^»jfti:*» l ©W«^ h;HS^©D- Mb b 

tz&%mmm^£ bx&tiT%z£ztm£i-zm&m. 

3 t'ia«©^=J- Kfli^iS. 
[81^915] -*©aBllW**«MBnill«K:o^T«ffffl 



(3) 



'Ptz < ii*, 1 oc^fflfgft ?fj£-r %Z.£iz£. f) ±BW 

;HB^OW»fl[©iE* ft iMRf « c i: C £ 5 ##gSt^* 
^ft^33M£t, 

bjmb ft * -r a * i^m&X' & s ms* e> © ft * 

T^i^f^ft^l-S^-IBi:, 

mm* mt s y h ft *ft*tis-r «sccd 
at, 

«IS©iStov^T©ii*fir6<3 ; Er;^ftfBtS■r■s#ISi:^ 
«l§ftiSJS:J1-^^©i:> 

'J>^ < 1 o©ftfi®^fflfgftai*^-S^I£i:fta 
H-O^TCgAO^^.^ffjSft^,^ 

;i>ft-g^ 

*fVi/fc»Stt»©JlI»fcfc#U 



©— Jt©^^.r: y h^7 : ;i/ft3l-5^^< locDg 
^©iS^-a-ft^tfC fc*1Wfc***J*BWR«. 

b jum*Kzmmm<DK2 *jt«-r s ^ ^ <t 

©JIMS^f^ftff 3±f3¥f£li> &ftm^t bMm 
tm-S&mM'*.* h;HI^Jf£Lfc5E«*©Jfil*fc:JK 

b^^awftJRffl^^ h;Wi*KoHT©7>*IW5i 

ftff. 

owr©5 >*i¥j£ft^tr d 4: ft«P«i:-r 5» &9t 5 C 
ffitt©mBtt&B. 

Ht#»7] H*©si*fcw&#B^iHiBfco^T«#ffl 

< i -o©^©fflft«ij^s c: jc j; 5 ±§e# 

sake* hMi-f-c^^^-^fit^-rs^ii^^^ h 
;u«^©#afi©i£ * ft ittt-r 5 £ «t t) g-ftm^ * 

jftftW-s^yT'^ 

WSfHIt ft S ^S^T- 3& 5 fg^A» 6 ©^P«i£ ft a 
■riMS©^^* 5*;i/ftlBM b> < * l o©^ 

^^7 i ;u{±«|gf© ; e7 ; ;i/tfl*ft#L. fre^i/Hi^ttJH 

S^ ; E7=;HiS•^7 :; ;K±l*t•C5V^T©ai*Sl^ft*•rS 

^;^^f^•s^ ; &WISjl^^T r ;^to^,^T©^ 

\zi^x<D>pte < ti> i -3<Dmwm.-£Wi&\zMtz>\tiJi 

St^ft^tr «t a t -r 5 * t 1 y 

O^W&^tK h iz i V >t ©fiS© ^TfrmStRjUL ft 

^E^i/ftfBti y 5*;n± 2 oxii 3 y 

JM±ffl*^a»»U e 2 oXtt 3 •o&Jz<iy&l*m»*f s )l, 



m&n & £^-tr «t a c -r 5 * y 7" k , 

:i- y b&C-OOT©^:!-^ K^l^kS:^^ 

-€-avefl#'J>& < k & 1 offlf^a^'y h^T^Ufc-gtr 
;i/ttB»BttB^ &Ttt!^k, ±KH»6ttJR*e>±K* 

£fffoS«£lSU SBflR^attH^W*^* Wu« 

^kB©^;!/!*!©— ao^o.- y h^E^Sriia^ 
&<k*> lo©JK»fc:i&-5iF*3-=y hfcfcowc©* 

k, 

«A©BJB£ff 5 1 OXK 2 ofil±fflfAffli 

'i>fc< k& lo©«A<EHgMB*a*-r5^y-y^4:* 
[tt#H8] JIM^* b;i/ffl^©/i5M-*ffi£*hr.5 

©BfflJRtelWil&f&^IB^y:/*^ &nm^ bfr 
fl»C*rr*#JBffl'** h ;!>»*©*£ UME3©JWSE 

I3*©tf*BW&.i£. 

[»3»«9] -a©asttfl?ittft«fiiBmiiHK:ov^T«Sf© 
< k t» i o©w»©«*8wg-r * cikfcj; t) ±iaw 

^*veft#4>;ft< kfe lT3©;*5j<-*ttfc#-r5«ft 

JEtS^* WiW©^5*-*tt£*fri* IfflWar* 
* h;HB9©W»tt©fi*ftlttt-r4cii:t:J:D»l© 

a** wca sb*a» e. ©*;**»** 

"J1MR©*^*» i E7 s ;i'ftE«t-«^Si:x 

g l ©tt*"t* h;H9^av#*pi=.y b Cov^T © 



^M¥06-175696 

T©HMj»*£#U 

a-t^wH^WiSiiJi i ©#*"** WHS-sxtwuai'* 

9 h;m^t:oivc©!J>fc< kfc l offl/HaOH^ff jftC 
#tf£ra.= y b ^ f*;n± 2 oxtt 3 oJBt±©*js»£R 
§^3.-^ hfig&ffjftttg l ©ws^* bJWI^-kW 
k C ^ T ©S A© trvH/JRteff ^ £^<fr> 

a**att«**.3.=y b©s&sij<ik!g i ©i^m^ b 

Mo 
[0 0 0 1] 

©#8^OT<:tf«raKS&V-*©#iSfcHU Witt 

£j6/§ l/T$?>I&fc©T-&So 
[0 0 0 2] 

[t£*©&ffi] ^BSK^^ACfet^TiJiyMfe^X 
tt*tfR«#©WE5VUSfiM UTIR #^©- 

^©3g#£^x;Wbt-£z:k«:£n£;h,Tv->.s„ 

SXttB©— «©«*SS/S3.l'— h-i"*. s^txi 
fl^fiW^^uttAJBSMfe^*^^ <fc t> IE 

[0 0 0 3] *&*J»BW->;*^Afc;fe^T* JUj&tS 
[0 0 0 4] 

^-^tfflv^ e>ns fe© km tsjRftffw^^ufttt 
[0005] *9m(Dm<DEtotmiBfcvm&izm\,\e> 



(5) 
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[0 0 0 6] 

Wufi^^^-^ttcsrsm©**!*'** h;Wf 

*®wa«[oaE* ft ifc«-r * 3 1 c «t 5 g 1 ©ftsr** 

h Mm zf&mmu? b Mm^^uxcDmmm-^m 

b;m*Rv#*j*fa£fc:o^T©sj&a 
i©w»t* wi^^svfr&ww^c-o^T©*** 

1 o©tf?*a£tt«ft© Ji* 5 tf^ufc J: *u 
m^fctJIS^ h;u«*fco^T©JKS!JiB6ffM&fe^ 

[0 0 0 7] *ft*J6iaC*V>Ttt, -jt©»M6<]^# 

i^iaBiwcov^T*#©iPft<fc*> io®wa«Dfii*ai 
sw 5 c h t i t) x ***-*©*«*<* h Mm 

^5^-*ttft*-J-4«»OBffl^ WKf-SfftftfBS 
tJ^r';^ KS^*Wi/»9©^5.* 

rs» 1 (omm^ b;HS*©^«©«;**jfc*w-* 

»9fco^T©JBIUIH^a£»*;*5*y:/i:, ISsS'Jtt 
af^C^S^^^fttBit U < 4: * 1 o© 

^s^^ni^^uaj^t H-r 5 m^et^ft -5 

*F^^;uco^T©*5Vi>jia^JMSift£jSU & 



-rsm^fit^ft^tr.t'Stc-rs^^^^i:, miasm. 

;£ft£j5fcU #*^a»!H^WjSlttl6l©»»^h;u 
«*k#J»a»ft*f f'<T©*^a»*5 s ;ui:tov^ 

T©eA©^;b^-&i i F^ft^tf«t a ct«^fs>r 
t> ^ra&©ttsu<i££ 1 ©waK* vjimmr 

&mpmmz-D^-c<D%jzm&M&w&£*m 1 ©#® 
YMm^fD^- YibXstzft^mmh bTtH^-r 

[0 0 0 8] Sfc*^HJK:t5V>T(±, He©3«»Efl<ia# 
l$IHIIBHICo^T$6tf©a>& < 4:%> 1 o©#$c©<6ftill 

©4:, JKI»^*h;i/e*©^7*-*iIfc*t*-s*wat 
"t* h;HS9©W»fl|[©3E*ftifctt-r5i4:CJ: D«4* 

£ © ft ^n-tnai-raBc©^ jW^^et* 
^7 ^ ;^^cov^•^:©^7 ^ ;^^fp^ft4fiS;■r-5^IS4:, 

Qtm.^? vME^Rv^^pm^^x<D^m^ 

#St, grftm^ hME J ^RV&^p3--ybi,Z'D^ 

= y h©KSUflSi:W«'** h;i/fi^Rt«HF*.3.=.y h- 
Cov^Ot?»a=V MH^ffiSi:*»»^ WHS* 
©3-K<bUfcft«aSi«9J:bTa*-J-S^Si:, ■€■ 
ix-Zixifi'Pte < 4;& l -D(D^pJ-=.y h^^i/ft-gtrtg 

f¥^ft^fig-r5^IS!i:> *A©Bfi^ffjfefe*-r*lo 
Xtt2ott±©«A©«aiS*«J3'J-r«*Si:, 'J>^< 
i:t)lo©*A©««lifta*-r4*fti:ftia!ft, ^ft 

< 1 oo^l^ttltossistf;^ iota 

^^S^^Ki^C^^l/ffi^ft^L, 
*7\>Wti*ttJHffl'«* h;Mt^Hov^T©S3aflR*ff^ 
ft^x #*^^*5 s -n/tt# ; E7*;i/a*6:H"J-«tH* 

5t^ft*b> sm*-* YMn^^x<D^)\^m^m 

'J>fc < 4: t» 1 o©lRlijSR&ffjfe6:Hf Sdl****^ 

#^c^^ ^;^^l^•^rov^T©l 1 ^g^^-&iiF^{i^ 

;l/4:(Io^^T©ftS© ; E7 ; ;^^i i l ^ ^ft^^ ^j-- 
^ h ftSS-r^l^— y h ^E^Ki 2 oxtt 3 otU:© 
S^^&v 2 ox<± 3 otiicf^iftf;^^ 

h;^^i^•tov^T© ; i l ^J.-y vmsm^ 

ttWa^^ h;Hf ^fc^o.-y h|*l©f ^T©^jS 



(6) 
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»kCo^T©Sfiffl^M»JR£fMl*^#, &§§? 
T^UtH&fittSRk, i&Ttt<ik> Htttt«J&>6»TttJB 

&©jg8Sk u &l§M£-i¥ jStt-a©»aK* h ;u 

[0009] *&*»iHic*v^THu -mv>mm&)te& 
ftHiHMico^Tass©^* < i -Dammomzw 

zm&oaism** hMs^tm-r 

Wl^©4TO«©ffi3*lt*M-4CikC 
J: Baft*"** hMWfftBfit* bMI^Kou 

T©JB£JH£ffM!i*»*;*^y7k, asMt**-*-** 
^^i/tEfit u 'j>& < k * i "3©#*a»tt*»© j* 

fc^T^Ucfc-oraSft, ftW^a^^^HtaR© 
ov^©Ei!JfitelWS**a^ «***»£t5\;H±*? 

^k, ft^a^ YMn^mi&^pm&^Mz^ 

T© ; E7*A/ffl-&fpjSitt«r«'<^ bMt^&lWlSH.* b 
;Ht^fco^T©<l>fc < k& looJHSlflB^WjStn'*- 

M9^Rv&^pm&^^x<D : gpm&m-&m&&£. 
whk* h;wB^k«Pi^*ar-r^T©ff^a»* 

•7 r ;ut:tciv>T©eA©^7 i ;i/^l i F^^tf«t'5{c-r 
©^o.->> b^f^i/SIBtlU *^fJ*M=y b^* 

(i 2 oxtt 3 y jsut©* «w&av 2 oxfct 3 -oa±© 

HB£fMlfc4j*U h;HB^Cov^T©*7»i 
-\J> MB£ffMittW»'<* b^M^kl^^y b(*i© 
TT^T © klcoiiT ©S£©*m»flB£lft& 

^-y NUteWjakswat'** b;m^©3- Mbufc 

a< kt» lo©SRa.=y b*5\Ji/S«r«»[©BCo 
V^T©l«B*J ; e7\>l'*iB1iU Sffi^T^I/ttMSfrRJIB 
k, *7tt»k, BBSfittJB4»6»T««'v©it©il>ft< 
k^-gBT-^^y h^^ftastHRffllBBi:** 
^-i^dC-r*^^^ -*©«r«^ h;Hi^2ft 
V^OfcfiKo^TCBHRdfMlfc^jau 
i¥j&tt-S©t#S&^ bMi-^klg©^;^©— &© 



^3.3. -y b ^^l/fta kfc io©esg£r&-5 
y b tiz-o^xco^P^.-^ hm-&w&(Dffl.-& 

* 3 1 oXtt 2 o£4±ffl*A©«H!SfcK8!|-r 2 y 

7k> il>&<4:t» io©*A©^«»*ai*-r*^y 

7"k£#trJ;-5f;:?-3o 

[0 0 10] *6K:**9iK*^Ti±, -*©*MG<Jft 
«3HmHCo^T»*©'J>«s < k * 1 o©#a©fit£ 

aasrr 5 cici!), «f»fie&atr— «©f#as^* b ;u 
<i9s«£-r*#«k, **i,*ft#d>*< kt> io©;i 

5^-*fittft#-r5WR©JBffl^^ h;HB^«E«r* 
©«NK"C* h;Hi^©»«fitt©iE**Jt«-r«ikKJ: 

Das 1 ©w»"<* hji>m*&v&MM'** v^m^-o 

SITCfe SSi* 6 ©£*»£***««©#*»£* 

T^fctBITf 33M8k> £ 1 ©^^* YMR%&tI& 
^a^^'7 :: ;^^ov^T© : ET ^ ;^^-&fF^^3^•r5^ 
&k^ BJ3fl«S**-«**i=yhfca-r«8c©#*j. 
= V b^^iaiirf SB 1 (ZffiWL^ir b;WI 
1 %RXI& : gp3.-y hVz-D\,^x<Difpsp.—y MH£fM* 
ft£riW5¥«!k;feRW\ ^ft<kt>lo©**B8;H: 

m»©^*-5 ; E7 ? ;n-<toTa^n> tt&m&tT* 

^Cov^T©il>as < k* 1 o©lHSiiB6W^K:M1-*a 

^fit^^-S"^ ft^o. - y Y =E=rMt. 2 oxii 3 oj^ 
±©^^S^St^ 2 oxii 3 otlio^M^r;^ 

; E7 I ;i/i:(C'ov>T©eA© : &v ; ;i'^-&l¥^$r^, ffi* 
^SttftW^i^y b©isS'JfiSi:lg 1 (DWftk'O? YMm 

1 ©#^-<^ h;Hl^©3- l«{bUfcfS*SBii« 

[0 0 11] 

Mug ] *^bj©«* 3 - k ft«Bt± wt© «t a 

T^©'>^c < k 6 1 o©#SS©ft*SiJ^-r5 CI kC J; 

5^ i©w«tt*3i-r— «©w«^ h;bflS9fe»*-r 

*SS^tr. b;u« kt, io©/i 

5^-^fttS:*-r5o JMS-<^ h;vfl^©^v^-^fl 
CW*SSl©«r«^ h;Kt-9©1«R«[©iEc**ifctt 
■TS^kCJ:t), ft 1 ©wa^c^ b ;Mt*»VftJBii^ 

[0 0 12] mSSHD : &1im»*TJU*tMTSfM¥8L 



(7) 
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■o^T©ttW;flt**#-r5. 
[ooi3] m KDtm^t *ji4attv&&*m&* 

*^SS$tr. **^M*IMW±£ 1 ©WS^** 

{S-sf&tfJlS^ hMS-t £o^t©4>& < l o© 

[ o o i 4 ] jb i ©way** h;niffiv»s?ii»c 

oviT©tf*^JI^fMl*^r3*?*M£JI!teffWS 
ff^- k ft *f f O^Mtr^ C o ^ 

[0015] ttVW&QMSmizM 1 ©^ 

^ h;i/fi^;sKF&#*^fco^T©tf 

jftk £!H 1 ©Wfl*** h;iH3*03 - Mb bfc$HF*B 
[0 0 16] *6C*«WC«ta*^=i-Mb«E«ttW. 

2 oxfct 3 oJW±©^|&a^ft-gij^ - v h 

[0 0 17] fgi©#$c^* bMw^RV&^pJ--V 

1 ©43$t^ h^Wf^-i:^^-^ hrt©"T^T©^ 
[0 0 18] #»»©;: 3 bfc^fcfc^T, ±j£©dB 

j]^m±&=gp^-v bvms'mtm i ©^-<^ 

j£i:£3ii 1 ©4fS£-<* h;i/fl»©3- K<bbfc*6*&K 
[0019] ±jffi©Jt*fc¥«OU 09*. tt* 1 ©^^ 

ms i onrn^ hMm&v&mm^t i^m^ton 
[0020] ft^a^^e^i/tttfftko^agkoaw 



[00 2 1] ;M&«C:.fc3£PRtt&BtiU -*©#£ 
««aB*lHIWMCo^T#S©JJ>fc < k* locMffl 
fttft«te1-5 £ 4: C «t tJ ^©#SSfitSrSf-a©#6S^ 
* h;HI**»£1-*^®i^ «»©IRil'<* hM§-5§ 

^-raswa-t* h^«^©w««©is**tfctt-r5i 

o^T©JKS«BAffjSl*»«tfc1K^«i:, «ft©*ra 

hiz~z>^x<z> : gj£3.=-y bm&»jHk.&ttm.'<* whs 
wn- Mb Ltz^mmm^t bTawrr*fMSfc* 

[0 0 2 2] *6t*«iH©#^B3>BI«ttfitT©J;-5 

ESi:ft#^-5o -*©^®-<.^ Wl/fS*XVMR©#B 

(coV>T©BM^-f i i 2 ^<£:^-r5g^¥F^IS*^ 

^■i¥^©ia^e-ft$tro «A©HBi-&ffj£fc#r* io 

Xfi 2 oW±©*A©«1llfift«S'J-r*«A««*Sft 

#tf<, 4>&<£« io©«A©^iiMfttfi*-r-5m^¥ 

[00 2 3] *^C^OT§W^a^tov^T©BB^ 
bT J e©^S^©•r^T© ; e5 ; ;^^cov^T©S 

w*^.is©fc*!)©^aar>*^^{ip^s^^*5v^-c 

[0 0 2 4] 

■rso 

[00 25] mi tt*»W!C«t S#?S3- K^b»B©- 
*ffl*ttttfc*B*MHPBfco^T«#©fl>4 < fc ti 1 o 

©^©fitfts^t-5 ^ h c «t d , ^©^«&3i-r- 
a©^-<^ > -Mi^ifs^r i 



(8) 
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o^tfo (i) immz&^r=.&?$ (t) 1, 

mi 

( t ) 



[0 0 2 6] 

MSI] 



1 

2 
3 
4 
5 



[0 0 2 7] JWTCBMBICBMa-rsJidC, ^©ISHF^ 
PlttlO Oasec} CTt{CUlSfifisB#Pa20 CmsecJ CD1t>7° 

[0 0 2 8] * e»t*J»3- KflsajBttttBcOS®^^ 

312 



hjUFV < t ) 
0.792 
0.054 
0.63 
0.434 
0.438 

[0 0 2 9] (2) te^ft^tvtfl-OGDylv.X-* 

fB^^-TSv 9-o©{g«>©jiM^ h;wt-§-o^jpv i 

a, PVlb, PVlc, PV2a> PV2b. P V 3 
a, PV3b, PV3cMPV3d^t. 

[0 0 3 0] 

[IS2] 



^7^-^ fv(i) 2m<7)um msi?> ?ji—zf 





m 






SB 




7 


P V 1 a 


0 . 


0 4 2 


0 . 


7 5 0 


0 


8 


3 


P V 1 b 


0 . 


4 8 3 


0 . 


3 0 9 


0 


3 


3 


P V 1 c 


0 . 


0 4 9 


0 . 


7 4 3 


0 


7 


3 


P V 2 a 


0 . 


7 6 9 


0 . 


0 2 3 


1 


1 


1 


P V 2 b 


0 . 


9 5 7 


0 . 


16 5 


0 


2 


2 


P V 3 a 


0 . 


4 3 3 


0 . 


3 5 9 


0 


4 


3 


P V 3 b 


0 . 


3 0 0 


0 . 


4 9 2 


0 


6 


3 


P V 3 c 


0 . 


4 0 8 


0 . 


3 8 4 


0 


5 


3 


P V 3 d 


0 . 


0 0 2 


0 . 


7 9 0 


0 


9 


3 



[0 0 3 1] tts&^D-fry-y l 4i±JiS^ WKf^© 

[0 0 3 2] ±f3©3l (2) ttJRffl^^ h;WK©^7 
*-*ftt*f-f (1) ©l^^* h;vFV (1) o 

h;i/fl^PV2 attfS*^* h;HI^FV (1) 



r 0j fcjfcasn**:, r 23ij <DR3m&R& i~ij 

ffjft r oj *sfiJt)i-ce>n5o 

[0 0 3 3] S&£ft^©lBSlflR£9fcSl£ttffl LTfc 



(9) 
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©7>*!WStS»*7>*tttt*as^A/C4iJ;^. z. 

nc*^ miasms hjumttv&msi** hju 
[o o 3 4] m (2) a r 2 5ij mmm-^n^mx. 

©0J£rfcjnfo 
[0 0 3 5] d©ffiSB©0Sfc:*J^Ttt, WiK* 
ttxmM'** h;Hl*b» 1 o©&5g£(:>-£W U% CI© 

ft&TEttSJBffl'** h;Hl#fc:o^T2o© 
5 «*tf¥*&flfcRtf»i«IIM OMR) fitT" 

[0036] nmm i ssct^- Mb 

^M{i«»©^^ ; E7 : ;i/i£fi3m-r?. : g 1 ^®^^5 :; ;u 
I21S^B l 6 S^tfc *#«^*5*;w*gfia3W£T£ 

*«&&»&©**»»**■*-. i o©g&?ij 

oof^I^tfS^ftS. ^*^^;i/fcHMR©* 
•ov^T©JRI!JiB£WjSlS^4l. fttf^a^^Hifrfc 

[ 0 0 3 7 ] (3 ) g£ffi©0|£ LT3oOf^i 
*ST1, ST2MST3^t. Ctl£fct«&©« 
ftiff^^CtoTSSili. f^»ST 1 
ttt^i»tr;HM 1ZKFTM3 CiottrM* 

5, TM6, TMTXtFTMStJiOT^^Wbafil 



-So WPjBBfSTattW^ra^^^l/TMQZlWTMl 
OtiOT^^Wb^tlSo 

[0 0 3 8] 

[«3] 

S3 







■UN* 




S T 1 


TM 1 


S T 1 


TM 2 


ST 1 


TM3 


S T 2 


TM4 


S T 2 


TM 5 


S T 2 


TM 6 


ST 2 


TM 7 


ST2 


TM 8 


ST 3 


TM 9 


S T 3 


TM 1 0 



[0 0 3 9] ft& (4) ttf^I^rMMl~TM 
*-&tfo =&a*{± 1 o©lg^^ h;i/«if£o^T©IS 

[0 0 4 0] 
[*4] 
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JSM<^ EIMp 

TM 1 P V 3 d 1 

TM2 PVlb 1 

TM 3 P V 2 b 1 

TM4 P V 1 a 1 

TM 5 P V 1 c 1 

TM 6 P V 3 d 1 

TM 7 PV 2 b 1 

TM8 PVlb 1 

TM9 PV3c 1 

TM 10 PVlb 1 

[0041] aB«ur*<#^a»*5 s ;i/Ou m«v 

(0O*.tf» 1976^4^^ff, IEEEm Sg64ig, ft 
4^ r«afflSj^t:j:5a«fl{j^BaKj Ml 532~ 536 
K£#M) o 

[0042] &&pm»*7 s j\'a$m<!y&*m$x.ttt 

JHo*7 ? ;i/*&^»CJ:oT«iabTt.J:<s Witt* 
HWiF* 4,759,068^ rfcgo^^ 6f§®v;u=i ^ 

[0 0 4 3] «C#J*r»»<D«fF**J»»#B*K:^;i' 



£4 



















0.511 


P V 3 c 


l 


0.489 


0.636 


P V 1 a 


l 


0.364 


0.682 


P V 2 a 


l 


0. 318 


0.975 


PVlb 


l 


0.025 


0.899 


PVlb 


l 


0. 101 


0.566 


P V 3 c 


l 


0.434 


0.848 


P V 2 a 


l 


0.152 


0.994 


P V 1 a 


l 


0.006 


0.178 


P V 3 b 


1 ; 


0. 822 


0.384 


P V 1 a 


1 


0.616 



mm<h-r & c ^ t iot s »wtcaiR-r s c 1 1» -e * 

•So 

[0 0 4 4] HVBUMWH-fio * 6)1^*^3- K<b 

[0 0 4 5] &ft (5) ttft (2) CD 2 aEJDRSffRE^flVi^ 
fcttfliLTs 1«[^b;HI^FV (1) MS (4) 

fiSBOWS^-r. a (4) ir^-Tct^t, 23IM»& 
r lj ■eft«JBffl^h;Hi9PV2aOlB*«6 
WTM3MTM7 e^CDl--^T ©^a^^E^l/t 

[0 0 4 6] 
»5] 



(11) 



1WF06-175696 



ST 1 
ST 1 
ST1 
S T 2 
ST2 
S T 2 
ST2 
S T2 
S T 3 
ST3 



^5 

TM 1 
TM2 
TM 3 
TM 4 
TM 5 
TM 6 
TM7 
TM 8 
TM 9 
TM 1 0 



F V ( 1 ) £-?ViT 

0 
0 

0.318 
0 
0 
0 

0.152 
0 
0 
0 



[0 0 4 7] £ <b MtiKBtt&PX&ffiteff 

sg i cottar h;u«9i:*pasf*a-r-r^T©*j» 

[0 0 4 8] (6) ttWSK* hMfFV (1) 
XV#tf^^fco^T©*^ji£HR£lfc£©^©W 
a (5) C5«-f J:-5C, WiKfWHS^FV 



S T 1 
ST2 
ST3 



( l ) RW^PM&S T l f^c^T©^©^;^^ 
WjStts ^a^^E^i/TMacjktrs 0.318©^;!/ 

BtefMST?**. h;HB9FV (1) MtJ> 

l^ST 2 fc^T©«A©*5Vwia^ji&tt*>»a» 
* t 1 ;!/ T M 7 fcttf SO. 152©^ 5 s ;i/HS£fMn?& S o 
HWCttflK* b;HB*F V ( 1 ) XW*jtrj^S T 3 

£o^T©s&©^;k^f¥j£i±-t?DT-&3o 

[0 0 4 9] 

F V ( 1 ) fcOV^T 

0.318 
0 . 15 2 
0 



[0050] iai cjjvrwjsa- wbssattx 
m<Dmmtm 1 ©wiK* h;nt*sv*ww£c 

o^T©SF»fc«teffc£i:S* l ©W9K* h;Wf ^ 
(i) c«r*n-Mbtii*©fi*©«ft^-r. 

[0 0 5 1] H2tt**«il3J;**P=i-K<baE«©flb 
©fi&fcjjVi-^ny^BnffcS. £©£Jt0gfc:feW-5ffli 
ttflkffitt&KB 1 0, Si!'** h;HB^gB»KB 1 2, 
tfcK^n-byy- 1 4, ^^i/flR^WjSra-byy- 1 8# 



^^i/tt 2 ojfctt 3 ofiU:©^ jW£S^«j# 
^^.-^ h ft at o g-^J.- 2> h 7\M± 2 OXIi 3 

n^m®— wc* *©**»* lo„ 

[ 0 0 5 2 ] (7 ) ttfpa=S» h (*JR) P 1 » 
VP 2C* *i-tn*fj(6r 2>^j£3--y htf;i/SU IS 
IFS U 2©{Rffl©0!Sjj* , * _ . *ffir:y h P 1 
^STl fiVf^ S T 3 Sr^tfo * Jtr i - «y h p 2 
S T 2 Mf^M S T 3 £#tfo 

[0 0 5 3] 

[«7] 



(12) 
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P 1 
P 2 



S U 1 
SU2 



=S7 



ST 1 



ST 2 



[0 0 5 4] «*BI2ft#RHf5fc, £6KW=i-K 
- y h JH^ff jjS^D -te y 2 6 ttHS 1 ©WR^* 

tc o v >T ©fi J*a»JlSteffj&fc^tr . 
[0 0 5 5] *«Wt«t4*^3-MbKIK©C©3«i 
0ifc*^T, 3-Mbtf«j*«2 2tt#*j*f3.=y h© 
iiS'Jflhlg l ©ft*"** h;H8%Vtf^='yhC 

[0 0 5 6] St (7) ©{g«©0!l£SVr£5C, nm* 
*h;U«*FV (1) CoV^T©n-l«fl3bfc3B*«ii 

^ft-etl 0.318XV 0.152©tf*:r=y hJBSITjSi:* 
fStt, 

[0 0 5 7] H3tt#»E©#i*:3-Mb«B*flI^4 
#3SBJ3(c J: & «*BttStB©-££0l© y * BIT fc 
*. ^©^BJKBtBtt^n- Hb«B2 8 

WbStB2 8 BBS 2 C^fr^TOS!**^ 
tfo £6fctfj*BB«Btt«R©SCov^©tt*Wti 

^;H£4>& < hi) 1 o©^J-r:^ h^^US^tfo 
4«RfflK»i:ft*"rs. 

[0 0 5 8] H4ttfiXttB©— Bfco^T©*^?* 

F V ( 1 ) Co 



g_8 



ST3 
S T 3 



F V ( 1 ) JCOV>T© 

0.318 
0.152 



S 1 , ft&TVtm S 4 &tfHfttt£ S 1 *> &»TttJB S 4 
^©ia©iJ>*:<i:*i-iJCaaR©lli»*dtr. BHfcjj* 
t-^^E^tt^j.-^ hO^^l/P 1, P 
3£^tr 0 

[0 0 5 9] l25t±^#|StCOV>T©^«^7\H>©{g^© 
BfeS*-*". £©fl|fc:fel^T* #»*7*;H«H£T 1©3 

0©#g£-tr£0< > K I#T2C4O0^4t^>h 

si^s^t 3 © 3 ioms£My* > h *^tr. mmx-fn 
^BaraK* h;HS^fcov^©Biy!R£ffMi**tre 
^^tB^ttioctB^st^^^-rso ^es^j±m 

* £ 4» -o t v ■> & v t 1 ; u t- ^ 7 s ; H b ^ ft 5 „ 
[0 0 6 0] Jdffi©^JS"C*K©«R©#g^&a»W 

[0061] h 3 ess & * * 6 c : £*BR£BttBJR£' 
w^tnryy-3 2*$tr. mM'&m&7v-byy-3 2 
fcfc-g©^-?. * b ;m»vM[(5»ii:o ^ T ©i§ 
HR^i¥^*flferii-r*. «fiRB^ff^fct-je©#^i-y 

[0 0 6 2] *«(8) fctfm^* b;pFV UK F 
V (2) RZFFV (3) tWI^-y hP l x P 2M 
P 3 fctov^T©^^.-^ hHH*l¥iS©iS«©0!ltw 

To 

[0 0 6 3] 
[318] 



P 1 
P 2 
P 3 



0.318 
0 . 15 2 
0.439 



F V ( 2 ) £o 

0 . 2 0 4 
0.979 
0.635 



F V < 3 ) to 

0.825 
0.707 
0.273 



[0 0 6 4] && (9) ttEI4Cji^fi«©frirE5\H> 

©5§^fcot>T©®£^©{£$©#J£^?". 



[0 0 6 5] 
[*9] 





(13) 






















P 1 


S 1 - > S 1 


0 . 


2 


P 1 


S 1 -> S 2 


0 . 


8 


P 2 


S 2 — > S 2 


0 . 


3 


P 2 


S 2 -> S 3 


0 . 


7 


P 3 


S 3 - > S 3 


0 . 


2 


P 3 


S 3 -> S 4 


0 . 


8 
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[ 0 0 6 6 ] Kft ( 1 0 ) ttH 4 O^FW^^KOftW^ 
£O^T©f#$^ WUFV (1) , FV (2) &tfF 
V (3) ©3ffi£flfc*©£«©«*ij*t-. 



[0 0 6 7] 

C*io] 



1 0 







F V 


( i > omm 


F V 


( 2 ) 


F V ( 3 ) 


S 1 


S 1 


0 


.0 6 3 6 


0 


. 0 4 0 8 


0.165 


S 1 


S 2 


0 


.2 544 


0 


.16 3 2 


0.66 


S 2 


S 2 


0 


.0 4 5 6 


0 


.2 9 37 


0 . 2 12 1 


S 2 


S 3 


0 


. 10 6 4 


0 


.68 53 


0 . 4 9 4 9 


S 3 


S 3 


0 


.0878 


0 


.12 7 


0 . 0 5 4 6 


S 3 


S 4 


0 


.3512 


0 


.508 


0 . 2 18 4 



[0 0 6 8] 06iiE|4©WE7 ; ;i/£«£*iE§t« 
(8) , 0. (9) Aim (1 0) ©{fcSU^ 

coo 6 9] bscbid, $&£**»KttSB(±*&© 

BJtfteffjStftfrTS 1 oxtt 2ofiLt©«£l©«ttBS 
[0 0 7 0] «BXttillffl©^5?*;i/:3>K.3.-*^ 

^^^ot^-rn^Sr^iiUK: rn ^ s. >y-r -s z. £ c «t 

0 % = y h B£JMi:7D -tr y -tJ- 2 6 , BR^ff 

t-p -b y tr 3 2 Ru&^mmmmmm 34^5^: 

5\>HB1*K« 1 6 , #j*3.= y h ^^HHMSB 2 45 
tfflKT^KWfflE 3 0 tt«?fHH»© / ^ U T-feoT 
«£^„ BtBft£B3 6tiU Wit.tfHEffiei6s jftASt^SE 

BXtt7 ,, J>^^©t7 ; 3ra^SBT-feoT«tV^ Sfc 



[ 0 0 7 1 ] m 7 tt*W*«ttHjeK«©-0!|;fejj*-r. 
S&i&Cs vpfrSMm* otmiam 

[0 0 7 2] ^>H?$g£S§4 2tt, tfiRfcfT^D^ 
— 7*^ S?^;i/*lftB4 Olfibcommsm dnsec} ©^ 
-f £?*;M§^©1t>:7VI/£10 CmsecO ( 1 -fe >^>) r 
fct#*o ftrtt&n20 CmsecD ©t^ *J>*rMw ^<D&1t 

<t!), mtf20©*ja«»»fc*l*;5 3.©5V 

4(iZ©20 CmsecD ©tV S^Mf^i^TVi/O-gfl-© 
*t£-r&fc*> h-*;i/^7-£«;b-r21&x;{i^-£Sg 
^■TSO^ieTST-fe-So h;^*fS4 4ttiiH 

V ^SffS 4 4 {i20f@©^7 -f ©>K >^ t*£ot 

[0 0 7 3] ^*fc*rsii*ifi*:/o-fey-y-4 6fc 



(14) 
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5o it««*^ , D-bv-y-4 6fcttt*t«*^ , D-by-y-rtc 

-SAensttm^Wi'F (t) X**€>*S*^ Y» 

N (t) *«JM-5Ci:fcJ:?>, b;uF' 

(t) ftmA4:br«4-r*. HtftHSrn-feytMe 

ttllfoDttaK* h;uF (t - 1) «t$XttJKeffT?fcS 

M(t - 1)-f k|T(t - 1) - Fp(t 



W(t) 



[0 0 7 4] 

[ftl] 
1)] 



IS^Wun (t) (i) cis 



(1 +k) 

[0 0 7 5] iif, N (t) (iBfFffl (t) t*«-Slt 

n (t-i) itmm (t-i) t&waft 

F (t-1) fiB#P4 (t-1) C*tt*JRffii*:7 
fSSU Fp (t-1) ItftM^t Wl/F (t-1) 

ic**>iEv\ tat&ga 4 8 * *>© 1 o©»e&xfctiit«s 

[0 0 7 6] (A) ^ YJVOU^J^—ifi^^^S 

;n**TiHi**xtt (b) msmmm^ hjvtsmsm 
5 ort©„ waK* YMzm^^mm^ hjvwns 

Xtt«R***-rSlSa)4:Ss iffifflWaK* h;i/F (t- 
1) tt«#XttM#i:U-CBM;Sn*. W«^b;WD 
«x*M-*fflfft52^ l/fcB8J©&«>K:HU *b 

Xi(t) = I"i(t) - Z(t) 
[0 0 7 9] ^CT'F' (t) tMEaMbSftTUfclrV* 

*h;KDi$[g (t) i#B©j«^ z (t) <± 

F' (t) ©dl»aW«S5 (3) (4) CctS 

2(4) = 0.9Z(t - 1) 4- 0. IM(t) 



( 1 ) 



[0 0 7 7] |£gFffi±©& h;bF' (t) £ 

2 tttUfcTcWa^ KH/F' (t) felESMb 

(t) *$s£-r*. ^t©^:**-ra*>-6b-*;w^ 

*#§x-<* WUF' (t) ©21&7ci{±fifcSt£ 

ns. jEaMbSttfeWS*^* wi/x (t) ©BSimtc* 

[0 0 7 8] 
[»2] 



< 2 ) 



z (t-i) ©ina^tat-sSc 

[0 0 8 0] 
[»3] 



C 3 ) 



[0 0 8 1] 



HR4] 



< 4 > 



[0082] mmihztitiZQ&TzFm^* wux (t) 
^©aafticit^-***;^:* 1 "??**. asa^^s 

40A**K:ttl&*ixfe2O»!7nW«'<^h;ux (t) 
620jfc7c»iS<"t* Wi/A (t) *a»"r*cii:K:J:o 



(1 +k) 



T> m&2ti1z209GfflWL'<* WI>X' (t) 

tiSo Bffffl (t) fcfcttSJBStt"** Wi/A (t) ttfti 

^fcf&SC (5) ^e.f#5^hi s T-tSo 

[0 0 8 3] 

»5] 
1)] 

( 5 ) 



[0 0 8 4] ccTfkttaustt^'o; ^^^©s^ 
x (t-i) nmm (t-i) 

J*tt5^7 5 4^©IESfb£ftfe20&7G'<* 

xp (t-i) itmrs (t-i) t*tt52o*7c^^ 

*h;bX (t-1) fc**i£^ (£j£ttJR3>iat!ft$EB5 
0*6©) jftSftJHll^ A (t-1) ttttH 
(t - 1 ) C*W4»s6ttt^ 

[0 0 8 5] iI/St£^^ 5 4*>£©20&7G©iI£-;Sft 



feWSK* b;i/X' (t) fcOWrtyvH/S 6CttJ&*n 
flftlFft 4,980,918^ r^g^5 7©»*«Jffi«»V 

© — #y a 5 e> n x v ^ a „ 

[0 0 8 6] «t 5 1> KlteT^ 5 6 tt^ffl 

CO fcfcttSjfi^SnfettSK* hMlfX' (t) 



(15) 
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©*««»« iCo^T* (6) aif^S (7) C 

t*oTifLv>^5^-^E i (t) sjMj-ra. 

Ei(t) - K a + K 2 (X'i(t)XMi(t - 1)) 

[0 0 8 8] 

Ni(t) - K 3 x Ni(t - 1) - Ei(t - 1) 
[0 0 8 9] d^T\ Ki , K 2 2415K3 ttflgJU^^l/ 

[0 0 9 0] •fe>^»o#KHHlHK:ov^TttJE ; E5 s ;i' 

5 6©B*ii^iE£ftfc20*s©#g8[^ b;uffl^T-fe 

5. Cl©^^ WWltt, ffe©20©&7G©fB£2^b 
&*©©^W©¥^fc«fUM*fc#-r«21#B©#7G 

[0 0 9 1] ■b>^»©ftKFHHBIK:ov^T»6«5 8 
HU locaffiffl-bl/^I^IHIBBIi:, 4o©$fcfT*-3 
^V^gHSIHIIHPIIi:* 4o©a«t©-fe>^-«>fiFlHim!H(lfc 

5, cd i89i*7G©sa*3ft&'<* h;u«j£f So 

[0 0 9 2] WM*by5'3>©JHra*lC»e>*i.« 189* 

7c©g§Kbfc^^ wvo-fey h£#ij£(;fM{i©^-7;*k: 
^StS^hiaot, n^-* 6 OT-^ffl-rSEltefT 

5*rt©#»»fT^©jffi*»w-*. ^©*s»»e.n5fT 
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